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LETTERS TO THE EDITOR
Ejection Time and Heart Rate in
Aortic Stenosis
Kligfield and colleagues (I) have reported a valuable application
of left ventricular ejection time in the functional evaluation of
aortic stenosis. The authors mention in passing that rearrangement
of the Gorlin formula for aortic valve area revealed that the duration
of ejection" interestingly, is not directly dependent on heart rate. "
This should not be either surprising or interesting. There are only
two fundamental determinants of the duration of ejection, stroke
volume (SY) and ejection rate (ER), with the relation: ejection
time = SYlER. (Although ejection rate is determined during cath-
eterization from stroke volume and ejection time, it is an absolute
quantity; that is, if we had a detector at the valve, we would directly
measure the velocity of ejection.)
In clinical application of ejection time, heart rate enters only
as a practical method of partially "correcting" for variations in
stroke volume through its effect on the duration of diastole (and,
thus, variably on filling). Moreover, the true relation of heart rate
to ejection time does not have the frequently reported correlation
coefficients (r) of 0.7 to 0.9 (2), but rather 0.5 to 0.6 (3). Thus,
heart rate, not directly related to ejection time, has only an indirect
relation at a relatively low level of correlation (r2 < 0.36).
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Reply
We have found even poorer correlation of ejection time with heart
rate (r = 0.2, r2 < 0.05) in patients with aortic stenosis (I) than
did Spodick in normal subjects. But since the duration of ejection
has been corrected for either cycle length or heart rate for many
years (2,3), our use of "interestingly" in discussing our obser-
vations seems appropriate. It was meant to reflect enthusiasm for
our findings rather than surprise.
We share with Spodick an appreciation of the relations gov-
erning duration of diastole, ventricular filling, stroke volume and
duration of ejection. In contrast to findings in normal subjects, the
expected quantitative relation between stroke volume and resulting
duration of ejection in aortic stenosis is modified by variable out-
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flow obstruction and variable ventricular function. Yet ejection
time remains predominantly governed by changes in stroke volume.
The effect of ejection rate on ejection time variability in aortic
stenosis is more difficult to assess, but it may not be as important
a determinant as it initially appears. Comparing Spodick's equation
with our derived ejection time formula (Table I, equation 2) sug-
gests that at fixed aortic valve area, ejection rate is directly pro-
portional to the square root of measured pressure gradient. Since
our Figure IC demonstrates that pressure gradient tends to remain
independent of ventricular function with any degree of aortic ob-
struction, variability of ejection rate might be predicted to have
little independent influence on ejection time.
We find this surprisingly interesting'
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Nifedipine in Primary
Pulmonary Hypertension
This letter is to report a different dose-response relation to nife-
dipine in primary pulmonary hypertension than that reported by
Douglas (I). A 29 year old woman with primary pulmonary hy-
pertension presented with exertional dyspnea, chest pain and syn-
cope. Catheterization revealed a pulmonary artery pressure of 60/28
mm Hg and pulmonary vascular resistance of 666 dynes's'cm 5.
Exercise produced an increase in pulmonary artery pressure, and
the magnitude of the increase was blunted by phentolamine. The
patient was maintained on warfarin, phentolamine and hydralazine
therapy.
Recatheterization 10 months later revealed a pulmonary artery
pressure of 100/54 mm Hg and pulmonary vascular resistance of
1,294 dynes·s·cm- 5 . Diazoxide and isoproterenol were adminis-
tered with a decrease in pulmonary vascular resistance without a
decrease in pulmonary artery pressure with each drug. Hydralazine
was discontinued because of drug-induced lupus erythematosus.
Diazoxide was substituted with good symptomatic response, but
caused hypertrichosis, hyperglycemia and edema.
